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#j8*£&m tcp A^n^-sttn 

A* tcp ^^im#^rs,aa« tcp & m-n-m.^ tcp $ 

iH^Ht»»/J»«#JH-9ii#R*iB.#-^aii)L*^ AN 

*fflWWM^ ern £®;fca:fc tcp jg^ft«?&^ 0 or 
**i»»3e«R«f» TCP &f6 0 
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A. *T*4fc^^.&#4Mfc*!]--*JM ffl».5.#W*--fc TCP Sftj«^*r^ 

TCP $£$kfr*a. , £i£»^HJL*#^--^ % —%t 9\ -r at ft 

LAC - PDU »P#T»lfc#^*4a#jM. "LAC - PDU + IP + TCP + *fc#- 
tfj LAC - PDU 4ifc|&^£Ri$j £ tT*f 

b. !5r#fi**tA^*i|fc^ TCPM^ia/ 1 ^— ^fe^iAjf -9- (an) tf* 
iA(ACKl) ^M, ^^^i^^*HL#^--^&^^^^?'i-?-8tl^#ie, 
LAC - PDU * , *p##J«iMH&:N-£j& LAC - PDU ^iA^^J^iliJ-^T* 

C. * "5T *M&4fc *t* J <ft * iA^HJ. 1 # * ikJ$ -f" ( AN ), $ 

*'J Bt ft * T **fe^ — til* ?'J -T N" ft 

*f, S A#^Bfr. ##*M LAC- PDU 

— ^jtft^yj-^nt mt$m^^ &#m*toi^fr& (ackd 

( AN )W^6^»^M^T^i^^^5t, J3>J#ie,it^iA^M( ACK1 ) 
t 9i Mft-ftiUt ( ERN ) #&iilJ. TCP ft Jfe. 

2. #4&jM , J*j£ 1 *H* TCP fl-f *^4MMfrw*-*w&*Wy*;*- 

-f: #NLtf##A+, ^*t*^flL*#/v— ^fc^*-^*^ 
?'J Bt ft LAC - PDU * Bfr , a£R Bt##*J-£.*J-tf LAC - PDU *J 

3. *»*l*J*#. i ^ 2 #ri£#— #t# tcp /fj w*8-tt^*$,4:# 

4. #4&£uf'J^#. i jK. 2 #ri£#— tcp /fj ^*T4M*«rW*£^*M:# 



5. *m&**.*']*# i & 2 ;/fii^— #t# tcp # f-^iMMfrw*-*^***** 

# — ^ -9- at f«l #«. + <tt #. ;M£ . 

6. jfM&4M'J*#. l & 2 flriitf — #t# TCP *| ^^^r###r^^-^^^.t#- 

fri&^^mkfr^r (AN) ^»^A$i£^^^r*^A * t; j& 
i££ , JU'J t *T>£ 4*1 jj5 — 4j Jft^ *<] 8f l" B l * iMHR t ^ # — 

J=> *W> nt i* 0 "] #ie/ft tb$L; —MiSJh H -5- at fij T 

W'frtWmz, M*>mi&&tefriB.-£&, *.*f#*t#4HH.+ LAC-PDU *ttf 

# TCP # ?'J 'J- -f ^ VJ$ ( AN ) ^ 4U&4»ft4N fb . 

7. ***L*|**. 6 ^fii^— TCP ^f-^-sT*#4frW^^^*^ 
^.#*E^-f: ^fii^^^it^^Mt LAC-PDU * + — MjiM-n 

8. *»*L*J**. 6 /9ri£# — *t# TCP flf- T^##%l^4t^*#3r 
jfr, £.##Lfc-f : ^fii^#^-5T*Mi^^t^ TCP^^J-f-'h-f^iA^-t 
(AN) tfj$l#^£a#jl&, ^IW^t-^^Mf (AN) *i*t,fctf 
*lt#^&*£*Tll^*Mk^.& + Bt : - Jj Ht 1*1 



MSfajLT: ^i*.^fl»i^^*te*t*^W>lt*# ( ERN ) JUf^— >£tfc#, 
£*TiM&^^.&*JtfA^i^-t (AN) ^^M^jl^t*^ 
•&^,&t*h TCP #*fctt*i^& (ACK1) ffiiZtytifttlft (ERN) iL 

4f l; TCP «*^i|*.f!lH^e*f*#(ERN)^.^b#^ 1 <#>9HA^M( ACKl ) 

>#, &£ti$Lmk$*i3. ( ACK1 ) TCP M^^^itt^^^Bt*^" 

10 «^^J^|. 1 #ri£tf— TCP ^^^#^^^^^^,4^ 

^-^^^•^r^^^^A^f^^^ TCP ^^*:^ialt. 

11 4M&*L#<j**. i #ri£#f— *t# tcp tf^^^ri^^^*^ 

12.4MM**]**- 1 TCP )f)^^-5T*#%l«l^^^i:-ft^r 

^.#4i^b-f-: mOL-frm A t LAC-PDU M^iiL^t^^— ^^^J-f-Bt 
I^^^T^^^^/f-t^, #^ TCPM^^^?'J^-^it^# 

13. — tcp MTT^tft^W&tf%i!\^:ft7r&, ##;Mt-f: A/fl 
jM- ?'J "f Bt f Q l #*L^#^-&>1£S'J 



£ & # A 3fr AMfc'fcJ'J ft£.UL¥j nt , £jh VJtiSk , 

14. *M**tf»]*# 13 — TCP ffl f-*T4M**frW*-tt>5*M:4*3fr 

15. — TCP ^-f^##*W«-W>ft**^*. A4£ 

^ -f & % —Mi ajt *»J -t ft * * ^ y ij -s- Ht r>q # 

ft n f Bfr f5J ?'J -f 8t ft 



— #t# tcp m -f ^T##*w«-^>ftj*i#** 

&MVhi>L (TCP -Transport Control Protocol) ¥jM)i£S:ft&& (TCP Aware 
Local Retransmission), i£;F&T£^T*#%M;&Ji^#T*#*#, # 
T^A^iELfc^Rl ^flj*.*.^-8-^-5r*W^ TCP & 
life. 

ii&#^i£##&4fc>^ffll£i#WJM£#^&. 9*. ®Pf.ifcifU«. ( ITU) 
JL§jij]TMX% J=-4<&-#li$.1t&£L (IMT2000 ) ttini$#£, ^if, i£#^if 
##&:§t*IJL#X#MJL££tfi+#^lfc^#.&^ (nomadic access). 

^_h^^T###rit^-, *» WW »<Jft, ( Telnet )> iL##4fr ( FTP ) 

W-b, TCP #0MT*(r*Hk (packet) (loss) 4fls^J^4.*i*. (congest ion) afcA 
— *tifc#o TCP tti A*l5f tl^imii^^it^f S^iiL^ , £ 

+ TCP4iiife^*iJMt*j«.f'^* , o*L*i, it*L*j^i±^^?itii, aire* 

ifi.**. A#ft£ttfc'««&A*tUL*fr, i&i±#Ffl#,gL>ff4t&#i£, ?P& ACK 
(acknowledge), NACK ( non - acknowledge ) ^^fA^i'ft^B^s 4, 



4:&.&.&#&&.4r&, TCP fttt*£-<IU!| ACK JfiJ |j ifttikftt * , ^^4t 
$1 NACK J3>J £)^flH&f #^.iil^P^A^-il^^^S'J^^^:fr 

^w^m^m^ n^iLmaLxLtvtfj tcp a 

TCP *t-f ^r^M^Xit^J^^^, Ant, $kiiiJit£ 
&&fr&^tt&&^&^tf]?£&te?ti>L, TCP-New Reno( SLfo 

[1] J. C. Hoe. Improving the Start-Up Behavior of a Congestion Control 
Scheme for TCP. In proc. ACM SIGCOMM 96, August 1996) ^cr TCP-SACK (^MTX. 
A£[2]K. Fall and S. Floyd. Simulation-based Comparisons of Tahoe, Reno and 
Sack TCP. Computer Communication Review, July 1996.). 4*#r#i&J& ?JU£ 

AvL^k^i 3? tfjjL*Mmfri£— -k^^mmm^f^ eln 

(Explicit Loss Notification, [ 3 ] Har i, Balakrishnan , Randy 

H. Katz, Expl ici t Loss Notification and Wireless Web 
Performance ,Globecora 98, Sydney .Australia , Novermber 1998. ) tb# 

*p # ( AIRMAIL, # [4] E. Ayanoglu, S.Paul, 

T. F. Laporta, K. K. Sabnani, and R. D. Gitl in. AIRMAIL: A Link-Layer protocol 
for Wireless Network. ACM ACM/Baltzer Wireless Networks 
Journal , 1: 47-60, February 1995. ) ftf & * $Lif $L / ifr fa *1 if 



( ARQ/FEC-automat ic retransmission request/forward error correction). 
^-fnitiit^^^^M^St-^ TCP tfmt, 

i& Snoop [5] (H. Balakrishnan, S, Seshan, and R. H. Katz. Improving Reliable 
Transport and Handoff Performance in Cellular Wireless Networks, ACM 
Wireless Networks , (December 1995) t ftS^ift TCP ikte (awareness) 
*t4.^*f*ii— i*fe&i&i±£M3£>g--f&^ TCP/ACK ( ftiifc&MWvL/ 
m iA) friB. # t # , * -f #5 Afc-ftfl %. at ift * , 

&jhJL*J ACK *^**^THfe5fc^iftA TCP 
^"=T«feiiit'fit/B ACK i^^tf ACK ^<&^, gjjtb, Sfc#^«f **s*4L— 

(ARQ), &i&i>l*^^M-- >Mfr ««.#iRtb^fe«Iife*^j«>f#*J/B 
MiJkiSLtf— *t# TCP ^^^^T###rN^-^^iA*#^r*, « 

,&#*M3i#-5 TCP S?.*K^^Ci!L^5^— fe^r*J^» TCP iA^p^>M.*# ( TCP - Aware 
Local Retransmission), JM*itjt.^##ti&^*£R^&., ^^#^ B ^8^4:>ft 
(ERN- Explicit Retransmission Notification) £Jt;fc.3tfc TCP 'fai&tfjix. 
fHt. *JfcW^33r***-f TCPiA^J^. (4^&) *#-L#. 



a. ^»t#^^#a.a-^-^-^S'J— -t^i) HUfiJpiw^ji tcp 

TCP $kM$i~i£-> M &iX$k.$k£-i3.&te^—^ % —M) ?'J 9* H foiZ, ¥j 
LAC - PDU ^#**t#4Hft*HtA "LAC - PDU * + IP * + TCP * + 
¥} LAC - PDU %Mft&M £ Ifcf 

B. jSHr^^A^*^ TCPM^JL^i— ^&^iAjf-f- (AN) 

iA (ACK1) ^J., ^iMiA^l^-tt#^--^^^-^— ^^?ij-f-3t|-aj#i£, 

# LAC - PDU ih, V?tfr\&mK%-i2M%-& l LAC - PDU mKfr J-^T* 

C. ^T#M^^*^»-^«J^^^Mt^^iA^^- (AN), #.^§j 

-f « m<L*>m&& * -*rt%t&&^& ^ ^ — ^ n -f ot fsj $\ 
*r, %nm&#^?Ltf%Lteifr*m, *hn* a lac-pdu 

— ^JW^J-f-HtWJ#t&#*#*«t#^Ha, ^^'Jlf^iA^l (ACKl) t^^iA. 
^-?-(AN)^f^^M^iL^T^«S^5t0t, Jt!'J#iliMiA^M(ACKl ) 
t <tf 8 ^ ( ERN ) TCP # s& . 

^ LAC - PDU *Bfr, i£ ft LAC - PDU m&ft<K-~&# 

n+. 

* TCP m&fris. t <*i%—Jh *»J -5- at i* B 1 # . 
fttiLtfi%~%&j$n ^ttW&teHktJWr **t*.*tt 



m * &&3&&^.$Mte&'\£&} # m ia^hil t ^ m ik% -f ( an x $ 

— 4> ?'J -f - at fil , * % —Mj n -f at i' B l # 

iiLftfm, *>Wi}i%4rM4t&fr&, ^W>$i^M + J?^iAjf 

-f- (AN) *^^*t*^*a4.*5£^^"»r*ttJ^^.& + ; J!'J##& 
4* t % —M] tM- n -f at W ^tA^M t ^ * *] -t nt fil 

A <h tb^; jg- % —Mi i&J? f] -f Ht W #i&<J> f - # ^ ^ ?>] -5- at m #i5 , 

J! , ]*J*r3t*fc4&4MR-£*., £*ftlfc4I^M1' LAC - PDU * + *J -f- 

Bfrfl*H&#*#tf##a-te; fT^*^4#MtM TCP 

-f^iA^-f (AN) ^*t4&^ia«|Bfe-. 

ft'&ft&k$f[\&%Mfr&^ LAC -PDU *t<tf£— ^^?'J-f-BtfB|#^# 

t^^M^Mst, &mg&L$££~£& *tfj%—Mj ?'J at « ^ ^ it 

+ TCP^^J-t'h-f ^iA^-t (AN) 
t*HiL», &nmxfaiXfri2.^J5miLft-f (AN) 4B^E<ftM^iiL*£ 

^fit^^>A^*t^^^*^ (ERN) jgLi%&— *Ub#, &*^£&& 

&^£nmtk-$mxfr j f (an) 4B^^M^^^-5r#^5^-^tat, 

TCP ^i^^^TA^JL (ACK1) tfiZWmift (ERN) JkA$Vc$%?h 1; 
TCP fc&jLmW^ft (ERN) £J*Hs## 1 ^^iA^JL (ACK1) ^, 
it^iA^iL (ACK1 ) TCP^^M^-tfcii.f'ftil^.ati^Bt, 

#Ti£6^ — ^ ?<J Bt fi] — ^, JfeJt^ Bt fi] 

*$**M*AjS./3frfe#ifttf TCP *»W**.4HftA. 



ff&LfrUK A + LAC-PDU &&fr&^tfi%--Mi&fb&\3> Hmm^^T^ 

m A&fttfafr . tcp mikftimftn -f 4 -f m 

«L^tf— #t# TCP ^-f ^-5r##*frW^>^*S.*^^r*, *#^-f : 
&*l>^mt % f&4tm —Mi Hkfr H at fa] # 

?'J — ft H -f N" ft m #<$HA #M3t4t *b#. , 

mt & mtft #) % —Mi i$jf n -f at w , *>&mz 

^W^— TCP MTT^1%ftWW<&tfM}i2k.^Vt7r&, 
ttfc^#?'J-?-ttl0U&^*R, ff#^^JL^ta#^^; ^ii^ttilfc^-^fc^ 



Sktefrta. $Lte% —Mj n ^ H ft mz, ; 
ftfr -f ft&>\£&] <tf % —M) n -f H ft j±j £ — Mj iM- n -f nt ft # 

&%jfa\K$m> iiLmk%M tLtemkfr n -ffrteM -f-ft&>&.&\ 

% n ^ »t ft ^ j|( .T. Jj ?>] -f Bt ft . 

*>^+ , *U*tf TCP *4§^ia^^#8S-i-jtPJ«, ^ 7 ^JiUM-S-Bt 
ft#i&^#iR TCP |fc#^^E.^»r##^3S-il— &X¥i%;fa2LtiL¥j&J5m 
J$, TCP &)mA.*fri£. (ACKl) t^^iA/^-f- (AN) vX^Ua^^ 

— , % ~Mj tiu$ *\ -f Bt ft #«. , im^rnkft ( an ) *j*t>a ^tH^ia^.$ 

(ERN) iUfifU^-it- TCP EUL, tf35r*4. 

—#?Jg) OkJ$ f\ -f St ft #*<L4 -tfiiU*- -f- ( AN ) Jfc^Jfl *f4Sfc*^&^*.J8L^ Bft 

^LW^**^*it*t*j|.: *-f-*'J/fl T TCP tfimKa-iK (ACKl ) i^iUf- 
7'J-fBfft#-fo (time-stamp) ^^'J^M^M-^-^^fii#^^t^, 

^T^Xi4^. #JLT^*r*L^#i3L# TCP 

S 2 4.jt^^i^^^«f*iti&^it4&^*a^^r^**ffl. 



m 3 &#M&ts.¥i Tcp,M-?-jgjjs— %^*n^nfaT&tf}*$&.-*i&®. 

m 4 AMxtm^ia. (ACKl) *J**t4&^*a**tt*s*steMa«. 
l, m t^tfc — ^^LtK^^^n^, *»*-f IMT2000 

io 4.®i*iJ^««- ( b#w ), 20 4.ai^iJKW*s- io ^&-m 

*P TCP ft*, 30 (* *^,&JlMh*. 40 4.* 

Ute -f ^il/ft & + . i& &&&&&& 3LMi&&M it 

*.$**^,£JSl£-iS- 30 6^*#i±^A: l*iJftW«. 10 _L^#-»)ic5iJ— 4- 
dj TCP ft« 20 j£tfctt*ftf TCP it#4HE, tt#fc#j|!t£— *4**MfcA.4i*l - 
IsH^cif-^-it ( L A C - P D U, Link Access Control-Protocol Data Units ) 
t , #>N**M&MSt-« " VMSLH&k*-** ( L A C - P D U ) ¥i#Mirta.ib L A 
C - P DU^Ht- ^Eittb#-MLtf4*, ^Jf-i&*.*»ifcai^^-?- 
*P4f£«UM#, ^^.yf ?'J-5-Hfr|iJ#*& ( time-stamp). 3t£t#4H&ti L A 

C - P D U#r*£#}-5r*ir-&^J*L@ 2, # "^^f^ — -f- flt f«] #ii 

(time-stamp ) <ft "LAC-PDU & + IP ^f+TCP DATA". ^LAC-PD 

U t — Ml H -9" Bfr W |SJ 8t , LAC - PDU 

J&ilt46tfe#ia4&t6$ , i*^— ^i^f ?'J-f HfrWUfcia (time-stamp) 

30 $W*to&m 40 tf4M-j&aLi±** t # * ra^aum* , <fcT« lac 

- PDU gtm-frm t *t>fi # )H —4) IM- ?<) -f H W titt ( t ime-s t amp ) . 

*>S 3 t^t*. #1, #2, #4, #3 i^TCPt^W^lf, 0. 

1* 2. 3 (&J£# 0) jM*-£- LAC-PDU 4t4&^!ft#l. #2, #4, #3 

t*hELtf#— Mi&J$&\^iS\fovL ( time-stamp) >& 11* ft 44 t 



£.mV*2-&M (*»BJ#W) (*» WAN: t. 

#2, #4, #3 ^«^*i|fcTCP^Hait»4fc*— 

40 Xt-JS^A^&ifc (■&>&) ^TC P^^M^p^i— ^ 
>A^M (ACK1 ), i&*hik.fr$B. (ACK1 ) ^ TCP ^ LAC- 

PDU t, LAC-PDU ^^J.^t^-i6^^— /fj^?'J-tStl'B]#ie, ( time- 

stamp) 6^, 40 ei^^^d7^#ilL^^TCP^: 

tefrtemm ^#1% —Mi 9*\ f H ^ fait ( t ime-s t amp ) t ¥} * */Ct , £ 
i*^*6#-ar^^rJ|?— MjiM-^i-f BtfaJ#->e. (time-stamp) ^falkft 

AN (Acknowledge Number) MiA^Ht ( ACK1 ) iLai!SJit*fc*A..fcJ0l$- 
H 30, ;fcifc^.$,lMh* 30 *M£^S'J<tf*AiUHiL (ACK.1 ) /5fr#.#tf #_=^& 
*^?'J-f-8tfBj#i6 (time-stamp), ^i^i^|fc#^M^^J-t (AN) 

fria.fr 9*)^ (an) *t,£tf TCPlfc^^^^— ^JWfJ-?-BtfiI#ie., iM»J*fc£ 

TCP *fc|&^&£;fc&#«H*&-fc.£-*.. ^'J*f^^*T^— #^^J?LS 

4£<&£'J ift _h— 4- TCP $k$kfr&itl TCP -T , -&i£^^i€^#-*|0"J #_L— ^ TCP 
^i&4fc#*» 1 TCP#*J-$-. 

401, ?m£-&£L&^& Bk4h& 30 aWtHtA^-M 

ikfriM. (ACK1) t^^A^^&^iL^J-t an^*Jt&^ TCP^^^ia, 
J»'J4Mt^« 402, ^^A, U'JiMf^-* 406; ^Jgt 402, JJ'J^trfji* TCP 

4ti&a*& + /9Nl i l|fr4$J|5 — ^iW^J-f" ( time-stamp), ts; 
403, # ts -5*faiLfr*3. (ACK1) #r # # # ^ ^ ?'| Efr ft #il (time- 
stamp), ts^, i&fftfs&, -W#r ts < ts m8X , #a<hf^MAi, *J4Mr 
jNfc 404, 405, 406, #**-F£ JWJl#4MHM* 406; #$1 404, 



405, ts < ts mix iW^^mKtfl&tefr&frn^ AN tm&tfl TCP 

#t*l*H&e^&, JI'JjUf-JM5 — Jh&Ji-n^ ttfiU**! (time-stamp) fft^it 
TCP PP^— ^*^^iS^il«^W«-W#->aj^j5.«ti5A#^te 

4 ?'J -T AN ^ LAC - PDU 48t#^JL t # # — J? ^ ?>J -f at « #i«L , #4>f^ 

m$rjLJs&] LAC -PDU *fc4&^&; 406, *J^*fc»^,&JMh* 30 #*£>t 

» + jMT-5*i^&. (ACK1) + tf*iU*4U&4Ha#?'J-S- AN TCP & 

#^JL, J^'Jl&r ts < ts raax ^MT^i, &&jktf&$-M. 404, 405 ^, J3'J# 
^*»^*JUS~fl 30 fW^'J-f -J>f AN ##Nr TCP 

;MC B ,33r&-, &mk$~i3. (acki) ^-#-;?]tb# 6 >Hb#) t£X 

— te^l#r*#-E RNM (iMjBft*#i&:*p) tb#, ^^L^Tv^^H 30 
m$L^%r*%5mkfr& (ACKI) ymktf) P)^ AN ;te*t,£t# TCP 
«^JL, j9'J#itt,^A^ia (ACKI ) *tttfBfr£# ( E RN ) £J%ttft%_% 1, 
##^^^T*# (ERN) ^f>b#^^«^iL^?«J^- AN ftmkfr 
m ( ACKI ) ^.i^SiJ TCP « 20, TCP ft« 20 .jMtS'J afl eft *^ (ERN) 
iU#l=b#;H; 1 fft^i^Ha (ACKI ) fe, i£4i*^i^&L (ACKI ) TCP 

^.itT c PM^Ha. 

^— MjiM-n^ BtlBj#il (time-stamp) itf4iLAliJ;t^, £-MUt. 

T C P$bi£^HiL-£ 576 ^1?, /^iiUf ?'J-tBtl^#ii( time-stamp ) iMt 0 J. 127 

(— *f-f— c p^ei^), ??-*rm i ^^MjiM-n^-^ 

f"l#i& (time-stamp). 

-fa, ISl^i^^^^^it^, ^^i^^J^-£H-!Bl#iE, ( time-stamp) 

^^^?'J^-Btl'Bl#^ (time-stamp) ik^^%lSJBk^^^M^n^ k\ 
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IP-W 403 tt$kJTSL^n^mA-A^M^#m*i&{ time-stamp) tf) 
®tb, &i>Li£&W 8 tb#-^^^^?'J-f-Btfa]#i& (time-stamp) %*f. 

&$L*ft7T&$\M]*£,frf x ) : f *M*]#ie. (time-stamp) ^#iX^-5T#^^r^^ 

TCP i^fi-n^ Btrsj#iS. (time- 

stamp) — LAC-PDU + i£#J&i£<tf#>k, ft 

t, d*«7«,A (M^-Jr) W#*^^-#Sft^*fe, TCP 

A ^bm^^ , « £ a _hi£# # # *j *f 

^ Ife , iti # te>&4**&-# £ l*&$>J 7 Jj *Sff- *'J Hf l' B l ( t i me-s t amp ) 

*,-(n*M!.^*^^*«*4:*fc^7 T C P J5*WAWifc.#, , £<felfH&tt& 
TT**^T C P«te^Affi#^# (time-stamp) , *;MM&* 

&-k°JLMl&-tf TCP 44ffe. 
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IP^k TCP^ 
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#4 



#2 



#1 



TCP Stiff yij^- 
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